Adenoviral gene transfer of the endogenous inhibitor IkappaBalpha into human osteoarthritis synovial fibroblasts demonstrates that several matrix metalloproteinases and aggrecanases are nuclear factor-kappaB-dependent.
To investigate the role of the transcription factor nuclear factor-kB (NF-kappaB) in promoting inflammatory and destructive responses in human osteoarthritis (OA) synovial fibroblasts, by assessing the effect of NF-kappaB blockade on the production of cytokines and destructive enzymes. Infection with adenoviruses transferring the beta-galactosidase gene was used to ascertain that the OA fibroblasts could be infected (> 95%). Using an adenovirus transferring the inhibitory subunit IkappaBa, effective inhibition of NF-kappaB was achieved. The expression and production of several pro- and antiinflammatory cytokines and mediators, the major matrix metalloproteinases (MMP 1, 3, and 13), their main inhibitor tissue inhibitor of metalloproteinase-1 (TIMP-1), and the aggrecanases (ADAMTS4 and ADAMTS5) were measured by ELISA and/or reverse transcription-polymerase chain reaction, and their dependence on NF-kappaB evaluated. The production of interleukin 6 (IL-6), monocyte chemoattractant protein-1, and RANTES was potently inhibited by IkBa overexpression, irrespective of stimulus, but IL-8 was unaffected. The p55 soluble tumor necrosis factor (TNF) receptor was unaffected, but the p75 soluble TNF receptor was potently inhibited by IkBa overexpression. MMP-1, MMP-3, and MMP-13 were inhibited by IkappaBa overexpression, at both the mRNA and protein levels, whereas TIMP-1 was unaffected. The mRNA gene expression of ADAMTS4 was also inhibited by IkappaBa overexpression, particularly in IL-1-stimulated cells, but ADAMTS5 was unaffected. In OA synovial fibroblasts, inhibition of NF-kappaB has a beneficial effect on the balance between the expression of proinflammatory cytokines and antiinflammatory mediators. Inhibition of this transcription factor also results in the decreased expression of several destructive metalloproteinases and also the ADAMTS4 aggrecanase.